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Modern Engineering Thermodynamics By Robert T Balmer
This is a text for training students of electronic engineering in thermodynamical laws and heat transfer principles crucial to modern
electronic design. The work is complete both for engineering thermodynamics, including chemical thermodynamics, and for heat
transfer analysis. The book discloses, for the first time, several important discoveries made by Dr. Talbott, including equations for
finding the radius of the hydrogen atom by classical methods, and a new wave model.
The importance of science and technology and future of education and research are just some of the subjects discussed here.
Modern Engineering Thermodynamics is designed for use in a standard two-semester engineering thermodynamics course
sequence. The first half of the text contains material suitable for a basic Thermodynamics course taken by engineers from all
majors. The second half of the text is suitable for an Applied Thermodynamics course in mechanical engineering programs. The
text has numerous features that are unique among engineering textbooks, including historical vignettes, critical thinking boxes, and
case studies. All are designed to bring real engineering applications into a subject that can be somewhat abstract and
mathematical. Over 200 worked examples and more than 1,300 end of chapter problems provide opportunities to practice solving
problems related to concepts in the text. Provides the reader with clear presentations of the fundamental principles of basic and
applied engineering thermodynamics. Helps students develop engineering problem solving skills through the use of structured
problem-solving techniques. Introduces the Second Law of Thermodynamics through a basic entropy concept, providing students
a more intuitive understanding of this key course topic. Covers Property Values before the First Law of Thermodynamics to ensure
students have a firm understanding of property data before using them. Over 200 worked examples and more than 1,300 end of
chapter problems offer students extensive opportunity to practice solving problems. Historical Vignettes, Critical Thinking boxes
and Case Studies throughout the book help relate abstract concepts to actual engineering applications. For greater instructor
flexibility at exam time, thermodynamic tables are provided in a separate accompanying booklet. Available online testing and
assessment component helps students assess their knowledge of the topics. Email textbooks@elsevier.com for details.
Storage and conversion are critical components of important energy-related technologies. "Advanced Batteries: Materials Science
Aspects" employs materials science concepts and tools to describe the critical features that control the behavior of advanced
electrochemical storage systems. This volume focuses on the basic phenomena that determine the properties of the components,
i.e. electrodes and electrolytes, of advanced systems, as well as experimental methods used to study their critical parameters.
This unique materials science approach utilizes concepts and methodologies different from those typical in electrochemical texts,
offering a fresh, fundamental and tutorial perspective of advanced battery systems. Graduate students, scientists and engineers
interested in electrochemical energy storage and conversion will find "Advanced Batteries: Materials Science Aspects" a valuable
reference.
This textbook brings together the fundamentals of the macroscopic and microscopic aspects of thermal physics by presenting
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thermodynamics and statistical mechanics as complementary theories based on small numbers of postulates. The book is
designed to give the instructor flexibility in structuring courses for advanced undergraduates and/or beginning graduate students
and is written on the principle that a good text should also be a good reference. The presentation of thermodynamics follows the
logic of Clausius and Kelvin while relating the concepts involved to familiar phenomena and the modern student's knowledge of the
atomic nature of matter. Another unique aspect of the book is the treatment of the mathematics involved. The essential
mathematical concepts are briefly reviewed before using them, and the similarity of the mathematics to that employed in other
fields of physics is emphasized. The text gives in depth treatments of low density gases, harmonic solids, magnetic and dielectric
materials, phase transitions, and the concept of entropy. The microcanonical, canonical, and grand canonical ensembles of
statistical mechanics are derived and used as the starting point for the analysis of fluctuations, blackbody radiation, the Maxwell
distribution, Fermi-Dirac statistics, Bose-Einstein condensation, and the statistical basis of computer simulations. Supplementary
material including PowerPoint slides and detailed worked solutions can be downloaded online at http://booksupport.wiley.com
A brand new book, FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS makes the abstract subject of
chemical engineering thermodynamics more accessible to undergraduate students. The subject is presented through a problemsolving inductive (from specific to general) learning approach, written in a conversational and approachable manner. Suitable for
either a one-semester course or two-semester sequence in the subject, this book covers thermodynamics in a complete and
mathematically rigorous manner, with an emphasis on solving practical engineering problems. The approach taken stresses
problem-solving, and draws from best practice engineering teaching strategies. FUNDAMENTALS OF CHEMICAL ENGINEERING
THERMODYNAMICS uses examples to frame the importance of the material. Each topic begins with a motivational example that
is investigated in context to that topic. This framing of the material is helpful to all readers, particularly to global learners who
require big picture insights, and hands-on learners who struggle with abstractions. Each worked example is fully annotated with
sketches and comments on the thought process behind the solved problems. Common errors are presented and explained.
Extensive margin notes add to the book accessibility as well as presenting opportunities for investigation. Important Notice: Media
content referenced within the product description or the product text may not be available in the ebook version.
Outstanding text focuses on physical technique of thermodynamics, typical problems, and significance and use of thermodynamic
potential. Mathematical apparatus, first law of thermodynamics, second law and entropy, more. 1965 edition.
This book provides a comprehensive exposition of the theory of equilibrium thermodynamics and statistical mechanics at a level
suitable for well-prepared undergraduate students. The fundamental message of the book is that all results in equilibrium
thermodynamics and statistical mechanics follow from a single unprovable axiom — namely, the principle of equal a priori
probabilities — combined with elementary probability theory, elementary classical mechanics, and elementary quantum mechanics.

This textbook provides a thorough presentation of the phenomena related to the transport of mass, momentum and
energy. It lays all the basic physical principles, then for the more advanced readers, it offers an in-depth treatment with
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advanced mathematical derivations and ends with some useful applications of the models and equations in specific
settings. The important idea behind the book is to unify all types of transport phenomena, describing them within a
common framework in terms of cause and effect, respectively represented by the driving force and the flux of the
transported quantity. The approach and presentation are original in that the book starts with a general description of
transport processes, providing the macroscopic balance relations of fluid dynamics and heat and mass transfer, before
diving into the mathematical realm of continuum mechanics to derive the microscopic governing equations at the
microscopic level. The book is a modular teaching tool and can be used either for an introductory or for an advanced
graduate course. The last 6 chapters will be of interest to more advanced researchers who might be interested in
particular applications in physics, mechanical engineering or biomedical engineering. All chapters are complemented with
exercises that are essential to complete the learning process.
Must-have reference for processes involving liquids, gases, and mixtures Reap the time-saving, mistake-avoiding
benefits enjoyed by thousands of chemical and process design engineers, research scientists, and educators. Properties
of Gases and Liquids, Fifth Edition, is an all-inclusive, critical survey of the most reliable estimating methods in use today
--now completely rewritten and reorganized by Bruce Poling, John Prausnitz, and John O’Connell to reflect every latebreaking development. You get on-the-spot information for estimating both physical and thermodynamic properties in the
absence of experimental data with this property data bank of 600+ compound constants. Bridge the gap between theory
and practice with this trusted, irreplaceable, and expert-authored expert guide -- the only book that includes a critical
analysis of existing methods as well as hands-on practical recommendations. Areas covered include pure component
constants; thermodynamic properties of ideal gases, pure components and mixtures; pressure-volume-temperature
relationships; vapor pressures and enthalpies of vaporization of pure fluids; fluid phase equilibria in multicomponent
systems; viscosity; thermal conductivity; diffusion coefficients; and surface tension.
Clearly connects macroscopic and microscopic thermodynamics and explains non-equilibrium behavior in kinetic theory
and chemical kinetics.
Clear treatment of systems and first and second laws of thermodynamics features informal language, vivid and lively
examples, and fresh perspectives. Excellent supplement for undergraduate science or engineering class.
In Thermal Physics: Thermodynamics and Statistical Mechanics for Scientists and Engineers, the fundamental laws of
thermodynamics are stated precisely as postulates and subsequently connected to historical context and developed
mathematically. These laws are applied systematically to topics such as phase equilibria, chemical reactions, external
forces, fluid-fluid surfaces and interfaces, and anisotropic crystal-fluid interfaces. Statistical mechanics is presented in the
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context of information theory to quantify entropy, followed by development of the most important ensembles:
microcanonical, canonical, and grand canonical. A unified treatment of ideal classical, Fermi, and Bose gases is
presented, including Bose condensation, degenerate Fermi gases, and classical gases with internal structure. Additional
topics include paramagnetism, adsorption on dilute sites, point defects in crystals, thermal aspects of intrinsic and
extrinsic semiconductors, density matrix formalism, the Ising model, and an introduction to Monte Carlo simulation.
Throughout the book, problems are posed and solved to illustrate specific results and problem-solving techniques.
Includes applications of interest to physicists, physical chemists, and materials scientists, as well as materials, chemical,
and mechanical engineers Suitable as a textbook for advanced undergraduates, graduate students, and practicing
researchers Develops content systematically with increasing order of complexity Self-contained, including nine
appendices to handle necessary background and technical details
New edition of the popular textbook, comprehensively updated throughout and now includes a new dedicated website for
gas dynamic calculations The thoroughly revised and updated third edition of Fundamentals of Gas Dynamics maintains
the focus on gas flows below hypersonic. This targeted approach provides a cohesive and rigorous examination of most
practical engineering problems in this gas dynamics flow regime. The conventional one-dimensional flow approach
together with the role of temperature-entropy diagrams are highlighted throughout. The authors—noted experts in the
field—include a modern computational aid, illustrative charts and tables, and myriad examples of varying degrees of
difficulty to aid in the understanding of the material presented. The updated edition of Fundamentals of Gas Dynamics
includes new sections on the shock tube, the aerospike nozzle, and the gas dynamic laser. The book contains all
equations, tables, and charts necessary to work the problems and exercises in each chapter. This book’s accessible but
rigorous style: Offers a comprehensively updated edition that includes new problems and examples Covers fundamentals
of gas flows targeting those below hypersonic Presents the one-dimensional flow approach and highlights the role of
temperature-entropy diagrams Contains new sections that examine the shock tube, the aerospike nozzle, the gas
dynamic laser, and an expanded coverage of rocket propulsion Explores applications of gas dynamics to aircraft and
rocket engines Includes behavioral objectives, summaries, and check tests to aid with learning Written for students in
mechanical and aerospace engineering and professionals and researchers in the field, the third edition of Fundamentals
of Gas Dynamics has been updated to include recent developments in the field and retains all its learning aids. The
calculator for gas dynamics calculations is available at https://www.oscarbiblarz.com/gascalculator gas dynamics
calculations
Elementary Materials Science covers the subject of materials science with few equations; it is intended primarily for
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students with limited science backgrounds who are interested in materials. The book also will be useful for non-technical
professionals in the materials industry.
Winner in its first edition of the Best New Undergraduate Textbook by the Professional and Scholarly Publishing Division
of the American Association of Publishers (AAP), Kosky, et al is the first text offering an introduction to the major
engineering fields, and the engineering design process, with an interdisciplinary case study approach. It introduces the
fundamental physical, chemical and material bases for all engineering work and presents the engineering design process
using examples and hands-on projects. Organized in two parts to cover both the concepts and practice of engineering:
Part I, Minds On, introduces the fundamental physical, chemical and material bases for all engineering work while Part II,
Hands On, provides opportunity to do design projects An Engineering Ethics Decision Matrix is introduced in Chapter 1
and used throughout the book to pose ethical challenges and explore ethical decision-making in an engineering context
Lists of "Top Engineering Achievements" and "Top Engineering Challenges" help put the material in context and show
engineering as a vibrant discipline involved in solving societal problems New to this edition: Additional discussions on
what engineers do, and the distinctions between engineers, technicians, and managers (Chapter 1) New coverage of
Renewable Energy and Environmental Engineering helps emphasize the emerging interest in Sustainable Engineering
New discussions of Six Sigma in the Design section, and expanded material on writing technical reports Re-organized
and updated chapters in Part I to more closely align with specific engineering disciplines new end of chapter excercises
throughout the book
Modern Thermodynamics: From Heat Engines to Dissipative Structures, Second Edition presents a comprehensive introduction to
20th century thermodynamics that can be applied to both equilibrium and non-equilibrium systems, unifying what was traditionally
divided into ‘thermodynamics’ and ‘kinetics’ into one theory of irreversible processes. This comprehensive text, suitable for
introductory as well as advanced courses on thermodynamics, has been widely used by chemists, physicists, engineers and
geologists. Fully revised and expanded, this new edition includes the following updates and features: Includes a completely new
chapter on Principles of Statistical Thermodynamics. Presents new material on solar and wind energy flows and energy flows of
interest to engineering. Covers new material on self-organization in non-equilibrium systems and the thermodynamics of small
systems. Highlights a wide range of applications relevant to students across physical sciences and engineering courses.
Introduces students to computational methods using updated Mathematica codes. Includes problem sets to help the reader
understand and apply the principles introduced throughout the text. Solutions to exercises and supplementary lecture material
provided online at http://sites.google.com/site/modernthermodynamics/. Modern Thermodynamics: From Heat Engines to
Dissipative Structures, Second Edition is an essential resource for undergraduate and graduate students taking a course in
thermodynamics.
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Thermofluids, while a relatively modern term, is applied to the well-established field of thermal sciences, which is comprised of
various intertwined disciplines. Thus mass, momentum, and heat transfer constitute the fundamentals of th- mofluids. This book
discusses thermofluids in the context of thermodynamics, single- and two-phase flow, as well as heat transfer associated with
single- and two-phase flows. Traditionally, the field of thermal sciences is taught in univer- ties by requiring students to study
engineering thermodynamics, fluid mechanics, and heat transfer, in that order. In graduate school, these topics are discussed at
more advanced levels. In recent years, however, there have been attempts to in- grate these topics through a unified approach.
This approach makes sense as thermal design of widely varied systems ranging from hair dryers to semicond- tor chips to jet
engines to nuclear power plants is based on the conservation eq- tions of mass, momentum, angular momentum, energy, and the
second law of thermodynamics. While integrating these topics has recently gained popularity, it is hardly a new approach. For
example, Bird, Stewart, and Lightfoot in Transport Phenomena, Rohsenow and Choi in Heat, Mass, and Momentum Transfer, ElWakil, in Nuclear Heat Transport, and Todreas and Kazimi in Nuclear Systems have pursued a similar approach. These books,
however, have been designed for advanced graduate level courses. More recently, undergraduate books using an - tegral
approach are appearing.
This book provides a rigorous treatment of the coupling of chemical reactions and fluid flow. Combustion-specific topics of
chemistry and fluid mechanics are considered and tools described for the simulation of combustion processes. This edition is
completely restructured. Mathematical Formulae and derivations as well as the space-consuming reaction mechanisms have been
replaced from the text to appendix. A new chapter discusses the impact of combustion processes on the atmosphere, the chapter
on auto-ignition is extended to combustion in Otto- and Diesel-engines, and the chapters on heterogeneous combustion and on
soot formation are heavily revised.
A book/two-disk package based on MATHCAD, the technical calculation software, for a first course in thermodynamics in
engineering departments. Illustrates basic thermodynamic principles with examples and solved problems demonstrating
applications to actual and simulated engineering situations, with
Thermodynamic Tables to Accompany Modern Engineering Thermodynamics is a companion text to Modern Engineering
Thermodynamics by Robert T. Balmer. It contains two Appendices—Appendix C features 40 thermodynamic tables, while Appendix
D provides 6 thermodynamic charts. These charts and tables are provided in a separate booklet to give instructors the flexibility of
allowing students to bring the tables into exams. This booklet is provided at no extra charge with new copies of Balmer's book. It
may be purchased separately if needed.
Designed for use in a standard two-semester engineering thermodynamics course sequence. The first half of the text contains
material suitable for a basic Thermodynamics course taken by engineers from all majors. The second half of the text is suitable for
an Applied Thermodynamics course in mechanical engineering programs. The text has numerous features that are unique among
engineering textbooks, including historical vignettes, critical thinking boxes, and case studies. All are designed to bring real
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engineering applications into a subject that can be somewhat abstract and mathematical. Over 200 worked examples and more
than 1,300 end of chapter problems provide the use opportunities to practice solving problems related to concepts in the text.
Provides the reader with clear presentations of the fundamental principles of basic and applied engineering thermodynamics.
Helps students develop engineering problem solving skills through the use of structured problem-solving techniques. Introduces
the Second Law of Thermodynamics through a basic entropy concept, providing students a more intuitive understanding of this
key course topic. Covers Property Values before the First Law of Thermodynamics to ensure students have a firm understanding
of property data before using them. Over 200 worked examples and more than 1,300 end of chapter problems offer students
extensive opportunity to practice solving problems. Historical Vignettes, Critical Thinking boxes and Case Studies throughout the
book help relate abstract concepts to actual engineering applications. For greater instructor flexibility at exam time, thermodynamic
tables are provided in a separate accompanying booklet. Available online testing and assessment component helps students
assess their knowledge of the topics. Email textbooks@elsevier.com for details.
This book offers an easy to read, all-embracing history of thermodynamics. It describes the long development of thermodynamics,
from the misunderstood and misinterpreted to the conceptually simple and extremely useful theory that we know today. Coverage
identifies not only the famous physicists who developed the field, but also engineers and scientists from other disciplines who
helped in the development and spread of thermodynamics as well.
"Presents the fundamentals of momentum, heat, and mass transfer from both a microscopic and a macroscopic perspective.
Features a large number of idealized and real-world examples that we worked out in detail."
In this classic of modern science, the Nobel laureate presents a clear treatment of systems, the First and Second Laws of
Thermodynamics, entropy, thermodynamic potentials, and much more. Calculus required.
Civil Engineer's Reference Book, Fourth Edition provides civil engineers with reports on design and construction practices in the
UK and overseas. It gives a concise presentation of theory and practice in the many branches of a civil engineer's profession and it
enables them to study a subject in greater depth. The book discusses some improvements in earlier practices, for example in
surveying, geotechnics, water management, project management, underwater working, and the control and use of materials. Other
changes covered are from the evolving needs of clients for almost all forms of construction, maintenance and repair. Another
major change is the introduction of new national and Euro-codes based on limit state design, covering most aspects of structural
engineering. The fourth edition incorporates these advances and, at the same time, gives greater prominence to the special
problems relating to work overseas, with differing client requirements and climatic conditions. Chapters 1 to 10 provide engineers,
at all levels of development, with 'lecture notes' on the basic theories of civil engineering. Chapters 11 to 44 cover the practice of
design and construction in many of the fields of civil engineering. Civil engineers, architects, lawyers, mechanical engineers,
insurers, clients, and students of civil engineering will find benefit in the use of this text.
This book covers the essential topics for a second-level course in strength of materials or mechanics of materials, with an
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emphasis on techniques that are useful for mechanical design. Design typically involves an initial conceptual stage during which
many options are considered. At this stage, quick approximate analytical methods are crucial in determining which of the initial
proposals are feasible. The ideal would be to get within 30% with a few lines of calculation. The designer also needs to develop
experience as to the kinds of features in the geometry or the loading that are most likely to lead to critical conditions. With this in
mind, the author tries wherever possible to give a physical and even an intuitive interpretation to the problems under investigation.
For example, students are encouraged to estimate the location of weak and strong bending axes and the resulting neutral axis of
bending before performing calculations, and the author discusses ways of getting good accuracy with a simple one degree of
freedom Rayleigh-Ritz approximation. Students are also encouraged to develop a feeling for structural deformation by performing
simple experiments in their outside environment, such as estimating the radius to which an initially straight bar can be bent without
producing permanent deformation, or convincing themselves of the dramatic difference between torsional and bending stiffness for
a thin-walled open beam section by trying to bend and then twist a structural steel beam by hand-applied loads at one end. In
choosing dimensions for mechanical components, designers will expect to be guided by criteria of minimum weight, which with
elementary calculations, generally leads to a thin-walled structure as an optimal solution. This consideration motivates the
emphasis on thin-walled structures, but also demands that students be introduced to the limits imposed by structural instability.
Emphasis is also placed on the effect of manufacturing errors on such highly-designed structures - for example, the effect of load
misalignment on a beam with a large ratio between principal stiffness and the large magnification of initial alignment or loading
errors in a strut below, but not too far below the buckling load. Additional material can be found on http://extras.springer.com/ .
At the heart of many fields - physics, chemistry, engineering - lays thermodynamics. While this science plays a critical role in
determining the boundary between what is and is not possible in the natural world, it occurs to many as an indecipherable black
box, thus making the subject a challenge to learn. Two obstacles contribute to this situation, the first being the disconnect between
the fundamental theories and the underlying physics and the second being the confusing concepts and terminologies involved with
the theories. While one needn't confront either of these two obstacles to successfully use thermodynamics to solve real problems,
overcoming both provides access to a greater intuitive sense of the problems and more confidence, more strength, and more
creativity in solving them. This book offers an original perspective on thermodynamic science and history based on the three
approaches of a practicing engineer, academician, and historian. The book synthesises and gathers into one accessible volume a
strategic range of foundational topics involving the atomic theory, energy, entropy, and the laws of thermodynamics.
Designed for use in a standard two-semester engineering thermodynamics course sequence. The first half of the text contains
material suitable for a basic Thermodynamics course taken by engineers from all majors. The second half of the text is suitable for
an Applied Thermodynamics course in mechanical engineering programs. The text has numerous features that are unique among
engineering textbooks, including historical vignettes, critical thinking boxes, and case studies. All are designed to bring real
engineering applications into a subject that can be somewhat abstract and mathematical. Over 200 worked examples and more
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than 1,300 end of chapter problems provide the use opportunities to practice solving problems related to concepts in the text.
Provides the reader with clear presentations of the fundamental principles of basic and applied engineering thermodynamics.
Helps students develop engineering problem solving skills through the use of structured problem-solving techniques. Introduces
the Second Law of Thermodynamics through a basic entropy concept, providing students a more intuitive understanding of this
key course topic. Covers Property Values before the First Law of Thermodynamics to ensure students have a firm understanding
of property data before using them. Over 200 worked examples and more than 1,300 end of chapter problems offer students
extensive opportunity to practice solving problems. Historical Vignettes, Critical Thinking boxes and Case Studies throughout the
book help relate abstract concepts to actual engineering applications. For greater instructor flexibility at exam time, thermodynamic
tables are provided in a separate accompanying booklet.
This updated new edition provides an introduction to the field of thermoacoustics. All of the key aspects of the topic are introduced,
with the goal of helping the reader to acquire both an intuitive understanding and the ability to design hardware, build it, and
assess its performance. Weaving together intuition, mathematics, and experimental results, this text equips readers with the tools
to bridge the fields of thermodynamics and acoustics. At the same time, it remains firmly grounded in experimental results, basing
its discussions on the distillation of a body of experiments spanning several decades and countries. The book begins with detailed
treatment of the fundamental physical laws that underlie thermoacoustics. It then goes on to discuss key concepts, including
simple oscillations, waves, power, and efficiency. The remaining portions of the book delve into more advanced topics and
address practical concerns in applications chapters on hardware and measurements. With its careful progression and end-ofchapter exercises, this book will appeal to graduate students in physics and engineering as well as researchers and practitioners
in either acoustics or thermodynamics looking to explore the possibilities of thermoacoustics. This revised and expanded second
edition has been updated with an eye to modern technology, including computer animations and DeltaEC examples.
This extensively revised 4th edition provides an up-to-date, comprehensive single source of information on the important subjects
in engineering radiative heat transfer. It presents the subject in a progressive manner that is excellent for classroom use or selfstudy, and also provides an annotated reference to literature and research in the field. The foundations and methods for treating
radiative heat transfer are developed in detail, and the methods are demonstrated and clarified by solving example problems. The
examples are especially helpful for self-study. The treatment of spectral band properties of gases has been made current and the
methods are described in detail and illustrated with examples. The combination of radiation with conduction and/or convection has
been given more emphasis nad has been merged with results for radiation alone that serve as a limiting case; this increases
practicality for energy transfer in translucent solids and fluids. A comprehensive catalog of configuration factors on the CD that is
included with each book provides over 290 factors in algebraic or graphical form. Homework problems with answers are given in
each chapter, and a detailed and carefully worked solution manual is available for instructors.
This text presents statistical mechanics and thermodynamics as a theoretically integrated field of study. It stresses deep coverage
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of fundamentals, providing a natural foundation for advanced topics. The large problem sets (with solutions for teachers) include
many computational problems to advance student understanding.
Thermal radiation plays a critical role in our everyday lives, from heating our homes and offices to controlling the temperature of the earth's
atmosphere. Radiation Heat Transfer presents a comprehensive foundation in the basics of radiative heat transfer with focused coverage of
practical applications. This versatile book is designed for a two-semester course, but can accommodate one-semester courses emphasizing
either traditional methods of radiation heat transfer or a statistical formulation, specifically the Monte Carlo ray-trace (MCRT) method.
Radiation Heat Transfer enables the uninitiated reader to formulate accurate models of advanced radiative systems without neglecting the
complexity of the systems. The traditional methods covered here, including the net-exchange formulation, are mainstays in the industry. Also
included is a step-by-step presentation of the more modern and technically accurate MCRT method, which has become increasingly relevant
with today's availability of inexpensive computing power. As part of this book's comprehensive coverage of the MCRT formulation, it is
packaged with a CD-ROM that includes: * The student version of FELIX--The essential program for this book, it computes the exchange
coefficients needed to solve problems of radiative heat transfer analysis using both the traditional and statistical methods * A Mie scattering
program--This program solves classic problems in radiative heat transfer by particles such as atmospheric aerosols An invaluable book for
undergraduate and graduate students in courses on radiative heat transfer, as well as engineers and researchers in areas related to power
generation, solar power, refrigeration, and cryogenics, including general mechanical, chemical, electronics, and materials engineering.
Part I: Process design -- Introduction to design -- Process flowsheet development -- Utilities and energy efficient design -- Process simulation
-- Instrumentation and process control -- Materials of construction -- Capital cost estimating -- Estimating revenues and production costs -Economic evaluation of projects -- Safety and loss prevention -- General site considerations -- Optimization in design -- Part II: Plant design -Equipment selection, specification and design -- Design of pressure vessels -- Design of reactors and mixers -- Separation of fluids -Separation columns (distillation, absorption and extraction) -- Specification and design of solids-handling equipment -- Heat transfer
equipment -- Transport and storage of fluids.
Thermodynamics is fundamental to university and college curricula in chemistry, physics, engineering and many life sciences around the
world. It is also notoriously difficult for students to understand, learn and apply. What makes this book different, and special, is the clarity of
the text. The writing style is fluid, natural and lucid, and everything is explained in a logical and transparent manner. Thermodynamics is a
deep, and important, branch of science, and this book does not make it "easy". But it does make it intelligible. This book introduces a new,
'Fourth Law' of Thermodynamics' based on the notion of Gibbs free energy, which underpins almost every application of thermodynamics and
which the authors claim is worthy of recognition as a 'law'. The last four chapters bring thermodynamics into the twenty-first century, dealing
with bioenergetics (how living systems capture and use free energy), macromolecule assembly (how proteins fold), and macromolecular
aggregation (how, for example, virus capsids assemble). This is of great current relevance to students of biochemistry, biochemical
engineering and pharmacy, and is covered in very few other texts on thermodynamics. The book also contains many novel and effective
examples, such as the explanation of why friction is irreversible, the proof of the depression of the freezing point, and the explanation of the
biochemical standard state.
Starting with just a few basic principles of probability and the distribution of energy, Introduction to Molecular Thermodynamics takes students
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on an adventure into the inner workings of the molecular world like no other, from probability to Gibbs energy and beyond, following a logical
step-by-step progression of ideas.
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